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1. Introduction
• Reduce energy consumption.
• Stirling Engine (SE) applications.
• Micro CHP systems.
• Renewable energies.
• Energy supply in small buildings.
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2. Material and Methods
• Laboratory of Cogeneration in University
of Malaga
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2. Material and Methods
• Laboratory of Cogeneration
in University of Malaga
• A control system based in a 
PLC Mitsubishi, with an 
interface, commands the whole 
system and manages the 
production and the activation of 
the loads according to a 
provided flowchart
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3. Theory/Calculation
• Energy production
• Energy demand
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For the system analysis, these concepts are defined:
PV efficiency (ƞpv)   		
		
Thermal efficiency (ƞth)   		
	 	
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Reduction in CO2 emissions (CO2r) :
+,-  ./01234	emissions	 +,-; - System	emissions	 +,-
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• Analysis in a critical day
4. Results
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Stirling engine works only when solar energy is not enough:
Thermal or electrical
5. Discussion
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Energy Production (Wh) Energy Balance 
Solar radiation 46236 CO2 emissions (kg) 19.21 
PV Energy 4977 Equivalent network  
CO2 emissions (kg) 
 
Solar Thermal Energy 1017 25.93 
Total Solar Energy produced 6014 Reduction CO2 25.90% 
Gas energy consumption 94186 Stirling efficiency 0.86 
Stirling energy produced 81000 PV efficiency 0.11 
Total energy produced 87014 Thermal efficiency 0.02 
Used energy 90352 System efficiency 0.62 
  Net system efficiency    0.64 
Example of a daily balance
6. Conclusions
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• The results show that this system has capacity to cover energy 
demand, electrical and thermal, for a small building with different 
demand profiles in both types of energy.
• The system could cover 100% of energy regardless of weather 
conditions.
• The CO2 emissions reduction with respect to Spanish network 
emissions is from 25% in overcast days to 100% in sunny days.
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